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Overview 

 
 
Ø  Part 2. Decadal Record by Aqua over the Tropics  

Ø  Mode Decomposition (Huang-Hilbert Transform) 

Ø  Trends 
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Motivation  
 

What are the Natural Variabilities? 

 

   How do we separate them from the Trend? 
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Advanced Microwave Sounding Unit (AMSU)  



Raw data 



Channel 5 
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Channel 9 
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Channel 14 
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Annual and Semi-annual Cycles 
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Seasonal Cycle 
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SAO 



QBO 
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QBO mechanism 
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QBO induced circulation and its modulation of the Column Ozone 

•  When the QBO is in the westerly 
(easterly) phase, there is descending 
(upwelling) anomalous motion in the 
tropical stratosphere and upwelling 
(descending) anomalous motion in 
the subtropical stratosphere (Plumb 
and Bell, 1982).  

•  This results in more (less) ozone at 
the equator in the westerly (easterly) 
QBO phase (Tung and Yang, 1994a).  
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Trends 
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Trend 
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Near Annual (18 mon) 
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Near Annual Mode 
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Conclusions 

•  All natural modes found and separated, no 
spurious modes 

•  Discovered a new mode ~18 mon 

•  Decadal trends are significant, probably due 
to couple Ocean-Atmosphere interaction  
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